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Even with a plethora of evidence and the vast majority of climate scientists supporting 
climate change, there remains a considerable amount of denial among the public. The purpose of 
this research is to examine where the United States stands in relation to other countries on the 
topic of climate change. The aspects explored include the history of climate change, the effects 
of climate change on the environment, science literacy and pseudoscience beliefs, opposition to 
climate change, the mitigation of climate change, as well as public opinion of climate change. 
This paper will include measures taken by governments and businesses to combat climate change 
as well as how businesses affect how climate change is perceived by the public. 
This research utilizes historical data from the Pew Research Center. The percentage of 
adults in the United States that are concerned about global climate change was 74% and is below 
the average level “concerned” (80.6%) and ranks 32nd out of the 40 countries used in this study. 
The data also show that the percentage of adults in the United States that are not concerned about 
global climate change was 25% and is above the average level “not concerned” (16.9%) and 











As defined by the Environmental Protection Agency (EPA) (2017), global warming is 
“the recent and ongoing rise in global average temperature near Earth's surface. It is caused 
mostly by increasing concentrations of greenhouse gases in the atmosphere.” Similar, climate 
change is “any significant change in the measures of climate lasting for an extended period of 
time. In other words, climate change includes major changes in temperature, precipitation, or 
wind patterns, among other effects, that occur over several decades or longer” (EPA, 2017). The 
history of global warming can be traced back to 1824 when Joseph Fourier discovered the 
greenhouse effect (Bell, 2016). Despite the vast majority of climate scientists agreeing that our 
planet’s atmosphere is warming and humans are the main contributor, there remains denial 
among the public. There are many factors that affect public perception of climate change 
including science literacy and pseudoscience beliefs. Along with the many negative effects that 
are happening to our planet as a result of climate change, there have been actions taken to 
combat climate change both by individuals and governments. Carl Sagan (1995), in his book The 
Demon-Haunted World: Science as a Candle in the Dark, said  
We've arranged a global civilization in which most crucial elements - transportation, 
communications, and all other industries; agriculture, medicine, education, entertainment, 
protecting the environment; and even the key democratic institution of voting - 
profoundly depend on science and technology. We have also arranged things so that 
almost no one understands science and technology. This is a prescription for disaster. We 
might get away with it for a while, but sooner or later this combustible mixture of 





REVIEW OF THE LITERATURE 
This chapter contains a review of the literature which will focus on six major topics 
related to the study. These topics include: the historical background of climate change, the 
effects of climate change, science literacy and pseudoscience, opposition to climate change, 
mitigations of climate change, and public opinion of climate change.   
Historical Background 
 Katharine Hayhoe (2009) gives a succinct history of climate change. Weather stations 
have been situated around the globe since the 1700s, and there were enough weather stations by 
the mid-1800s that scientists could extract information in order to get an understanding of 
Earth’s temperature each year, starting from 1850. These data show that there have been decades 
where the global temperature has risen, as well as decades where the global temperature has 
remained relatively constant. Overall, the global temperature has increased 1.3°F since 1900, and 
the ten warmest years ever recorded have all occurred since 1997 (Hayhoe, 2009, p. 10). The 
oldest collection of temperature records are from the Central England Temperature and date back 
to 1659. From these records, the average temperature has, on average, consistently increased 
over the past 350 years. It also shows that in recent decades, the temperature has increased, on 
average, even faster than the 350-year average (Hayhoe, 2009, p. 11). 
 According to Bell (2016), Joseph Fourier was the first to discuss the greenhouse effect in 
1824. He suggested that altering Earth’s atmosphere could lead to global warming. In 1861, Irish 
physicist John Tyndall identified carbon dioxide as being one of the gases that might have an 
effect on global warming. In 1896, Svante Arrhenius, a Swedish chemist, added on to the 




temperature in Europe by 4-5°C” (Bell, 2016). Bell claims that it was after the research of 
Arrhenius that climate change skepticism began. Arvid Högbom, a colleague of Arrhenius, was 
the first to propose that natural processes may not be the only factors to climate change by 
suggesting to investigate the carbon dioxide produced by factories. 
In the 1930s, Guy Callendar, an engineer and meteorologist, used records from weather 
stations and revealed the temperature increase over the previous century as well as the increase 
in carbon dioxide concentrations over the same period (Bell, 2016). In 1965, the Environmental 
Pollution Panel of the US President’s Scientific Advisory Committee confirmed that carbon 
dioxide emitted from the burning of fossil fuels was polluting the environment. Bell says that 
many of the non-governmental organizations, along with many scientist and politicians, were 
more concerned with issues other than climate change, hence the reason for minimal actions 
taken. 
Effects of Climate Change 
 According to the Intergovernmental Panel on Climate Change (IPCC) in their Fifth 
Assessment Report written in 2014, glaciers worldwide are continuously melting and shrinking. 
This is one of the many effects on our planet as a result of climate change. Other effects include: 
longer, hotter heat waves, droughts, which result in wildfires, floods, and more frequent extreme 
weather events such as cyclones. Another major effect is sea level rise due to the melting of 
glaciers as well as water expanding as ocean temperatures increase. “Due to sea level rise 
projected throughout the 21st century and beyond, coastal systems and low-lying areas will 
increasingly experience adverse impacts such as submergence, coastal flooding, and coastal 
erosion (very high confidence)” (IPCC, 2014). The increase in ocean water temperature will also 




reduction of marine biodiversity. Major crops (wheat, rice, and maize) are also projected to be 
negatively impacted due to an increase in temperature. 
 The National Aeronautics and Space Administration (NASA) (2016a) reports identical 
effects. Heat waves will become more frequent and intense and as a result, will cause a reduction 
of soil moisture which will lead to more frequent and intense droughts. Additionally, hurricanes 
have become more intense and more frequent since the early 1980s and are expected to continue 
to increase in intensity and frequency as global temperatures continue to increase. “Global sea 
level has risen by about 8 inches since reliable record keeping began in 1880. It is projected to 
rise another 1 to 4 feet by 2100” (NASA, 2016a). Furthermore, sea level rise, with the addition 
of more frequent and intense hurricanes, will cause coastal cities to flood around the world. 
In the 2015 Climate Change Vulnerability Index, Maplecroft (2014) assessed the risks of 
198 countries and categorized 32 countries as being in ‘extreme risk’. Each country was 
evaluated based on “the sensitivity of populations, the physical exposure of countries, and 
governmental capacity to adapt to climate change over the next 30 years” (Maplecroft, 2014). 
The top 10 countries (ranked accordingly) that were facing the highest levels of risks included: 
1. Bangladesh 
2. Sierra Leone 









9. Central African Republic 
9. Eritrea 
The major economies of Cambodia (12), India (13), Myanmar (19), Pakistan (24), and 
Mozambique (27) were also listed in the ‘extreme risk’ category (Maplecroft, 2014). 
Science Literacy and Pseudoscience 
 Per literacynet.org, scientific literacy is “the knowledge and understanding of scientific 
concepts and processes required for personal decision making, participation in civic and cultural 
affairs, and economic productivity.” As reported by Drew DeSilver (2017), the Organization for 
Economic Cooperation and Development (OCED) in their 2015 Program for International 
Student Assessment (PISA), which assesses 15-year-old scholastic knowledge, ranked the United 
States 24th in science among 71 countries and 19th in science among 35 OECD countries. The 
assessment also showed no significant change in the average performance of 15-year-olds in the 
United States when compared to past assessments. “Recently released data from international 
math and science assessments indicate that U.S. students continue to rank around the middle of 
the pack, and behind many other advanced industrial nations” (DeSilver, 2017). 
 Pseudoscience is antithetical to science literacy and is defined by Braithwaite and 
Jackson (2006) as “a theory, methodology, or practice that purports to be scientific yet is without 
scientific foundation.” Moore (2005) reports that approximately three out of four Americans 
believe in at least one of the ten paranormal pseudoscience beliefs that were contained in a poll 
administered by Gallup. The poll was conducted by Gallup in 2005 via telephone interviews and 
included 1,002 national adults, aged 18 and older. The items Gallup included in the poll to assess 









Extrasensory perception, or ESP 41% 
That houses can be haunted 37% 
Ghosts/that spirits of dead people can come back in certain places/situations 32% 
Telepathy/communication between minds without using traditional senses 31% 
Clairvoyance/the power of the mind to know the past and predict the future 26% 
Astrology, or that the position of the stars and planets can affect people's lives 25% 
That people can communicate mentally with someone who has died 21% 
Witches 21% 
Reincarnation, that is, the rebirth of the soul in a new body after death 20% 
Channeling/allowing a 'spirit-being' to temporarily assume control of body 9% 
  
The National Science Board (2016) of the National Science Foundation reported in the 
2016 Science and Engineering Indicators the correlation between education level and 
pseudoscience beliefs. “Respondents with more years of formal education and higher income 
were less likely to see astrology as scientific. For example, in 2014, 84% of those with graduate 
degrees indicated that astrology is “not at all scientific,” compared with 51% of those who did 




Opposition to Climate Change 
 According to The Heartland Institute (2016), one of the leading organizations supporting 
skepticism that human activities contribute to climate change, there is no consensus of climate 
scientist agreeing that humans have had a major impact on climate change. “More reliable 
research shows the science community is deeply divided and unsure about the causes and 
consequences of climate change” (The Heartland Institute, 2016). They believe that even if 
research did show that human activities contribute to climate change, the impact would be so 
minuscule that it would have to be accredited to the variability of natural climate change. The 
institute also believes that, of the many benefits of global warming, the increased concentration 
of carbon dioxide in the atmosphere will help plants thrive and the increase in global 
temperatures will benefit polar bears. 
 According to Climate Science Watch (2013), The Heartland Institute is not a credible 
source and dispenses a great deal of false information to the public. The Heartland Institute has a 
history of receiving major donations from companies and favoring those companies’ interests 
over scientific research. For example, The Heartland Institute once worked with Philip Morris, 
an international tobacco company, and brought doubt about the correlation between smoking 
tobacco and lung cancer. The Heartland Institute also receives generous donations from major 
petroleum companies such as ExxonMobil and the American Petroleum Institute and works to 
bring doubt that the burning of fossil fuels is substantially contributing to climate change. The 
Heartland Institute also created a group called the Nongovernmental International Panel on 




However, the Heartland institute is nowhere close to the IPCC in terms of credibility. A 
few key points show the NIPCC to be a transparent marketing gimmick rather than a 
legitimate scientific undertaking: 
 The NIPCC does not follow the same rigorous scientific evaluation process as the 
IPCC. 
 The Heartland Institute has a long history of opposing settled science in the 
interests of its free-market funders, and has used decidedly un-scientific tactics to 
do so. (Climate Science Watch, 2013) 
Additionally, the IPCC provides assessment reports that involve hundreds of authors and 
thousands of experts from over one hundred countries to review the material. In contrast, the 
NIPCC analyzes only the literature of climate change deniers. For instance, “The 2009 NIPCC 
report Climate Change Reconsidered had two lead authors, Fred Singer and Craig Idso,” both of 
which are known for being outspoken climate change deniers (Climate Science Watch, 2013). 
 Banerjee, Song, and Hasemyer (2015) claimed that ExxonMobil had known about the 
effects of climate change for almost 40 years. In 2015, InsideClimate News did an eight-month 
investigation in which previously unseen documents revealed Exxon’s involvement with climate 
change research. Beginning in the 1970s, Exxon developed their own climate change research 
program and spent millions of dollars on climate research. In 1977, James Black, one of the 
senior scientists at Exxon, released a report that confirmed that humans have impacted climate 
change through the emission of carbon dioxide through the burning of fossil fuels. Black also 
warned Exxon and projected that doubling the carbon dioxide in the atmosphere could lead to a 
global temperature increase of two to three degrees Celsius, which concurs with most climate 




their research results on climate change, they even divulged false information regarding climate 
change. In addition, Exxon created the Global Climate Change Coalition whose goal was to 
bring skepticism and doubt about climate change. Exxon also gave more than $675,000 to The 
Heartland Institute from 1997 to 2006 and $3,615,000 to the American Enterprise Institute, 
another institute that works to bring doubt to climate change, from 1998 to 2012 (Union of 
Concerned Scientists). 
 According to Fragaso (2016), Naomi Oreskes was the first to document the 
overwhelming scientific consensus on climate change. Despite the objections from major 
companies and organizations, 97% of climate scientists agree that human activities are a major 
contributor to global warming (NASA, 2016b). In addition to the climate consensus studies by 
NASA, sixteen scientists, of which include seven authors who have published climate consensus 
studies, found that depending on methodology, the consensus of climate scientist agreeing that 
humans have contributed climate change ranged from 90% to 100% with most of the studies 
finding 97% consensus (Fragaso, 2016). 
Mitigation of Climate Change 
 Pataki, Vilsack, Levi, and Victor (2008) discussed the history of the United States 
Climate Policy. Since the United States accounts for 15% of global greenhouse emissions, 
domestic policies within the United States can only aid the mitigation of climate change to a 
certain extent. In 1992, the United Nations Framework Convention on Climate Change, which 
included the United States, was one of the first international treaties to address climate change. 
Although the participating countries agreed to reduce greenhouse emissions, very little was done. 
A revision to the treaty in 1997, called the Kyoto Protocol, helped to address this issue. It 




emissions by. The Kyoto Protocol expired in 2012. Within the United States, major actions have 
been taken at the state level to combat climate change. The Regional Greenhouse Gas Initiative 
includes ten states that each have agreed to reduce their power plant emissions by 10% by 2019 
(Pataki et al., 2008, p. 30). Another state-level effort is the California Global Warming Solutions 
Act which aims to reduce the states greenhouse gas emissions to the level they were at in 1990 
by the year 2020 and to a level 80% below that by 2050. 
 According to the European Commission (2017), the Paris Agreement, adopted in 2015 by 
195 countries, was the first international climate change deal that was legally binding. The main 
goal that governments agreed to was to keep the global temperature increase below 2°C. The 
governments agreed to be transparent with their progress and to meet every five years to discuss 
progress as well as implications to further the Paris Agreement. They also agreed to bring 
support to developing countries to help them adapt to new climate change procedures.  
In addition to governmental actions taken towards climate change, businesses have also 
played a crucial role in climate change mitigation. Many major companies such as “Walmart, 
Goldman Sachs and Starbucks, have set individual time frames to go 100% renewable, from a 
2015 deadline set by Voya Financial to a 2050 deadline set by Johnson & Johnson” (Worland, 
2015). Worland also discussed that businesses have acted on climate change for multiple 
reasons. One of the reasons is because it gives the company a positive public outlook. 
Public Opinion 
 Saad and Jones (2016) reported the United States public concern on climate change. 
“Sixty-four percent of U.S. adults say they are worried a "great deal" or "fair amount" about 




and Jones, 2016). The United States was also more concerned than previous years that climate 
change will pose a serious threat to their way of life. Up 10% from the previous year, 65% of 
Americans believed that humans are the main contributor to climate change (Saad and Jones, 
2016). Concern among political party affiliations has also increased for both major parties. Saad 
and Jones contributed the unusually high concern among the public to the unseasonably warm 

















METHOD OF PROCEDURE 
 This study utilized survey data collected by the Pew Research Center for the Spring 2015 
Global Attitudes Survey. The survey identified the level of concern of adults from 40 countries 
on the topic of global climate change. The dataset included 45,435 face-to-face and telephone 
interviews in 40 countries conducted from March 25th to May 27th, 2015; subjects of the study 
were adults aged 18 and older. 
The Pew Research Center originated in 1990 to gauge public attitude about politics and 
policy issues via polls. Rosentiel (2010) described the Pew Research Center as 
a nonpartisan fact tank that informs the public about the issues, attitudes and trends 
shaping America and the world. We conduct public opinion polling, demographic 
research, content analysis and other data-driven social science research. We do not take 
policy positions. 
Pew Research Center is accepted for being reliable and credible internationally and the 
data they collect and produce are used by organizations such as the National Science Foundation 
(NSF) and the American Association for the Advancement of Science (AAAS). 
 The survey question used for this study was: “Please tell me how concerned you are, if at 
all, about global climate change” (Mitchell, 2015). The dataset categorized responses into four 
categories: very concerned, somewhat concerned, not too concerned or not at all concerned. 
This study disregarded the subjects that did not know or refused to answer the question. 
The data were transferred to an Excel file and grouped into two categories. The categories “very 
concerned” and “somewhat concerned” were grouped together, and the percentages of each 




concerned” and “not at all concerned” were also grouped together, and the percentages of each 
group were totaled to form a new category which was labeled as “not concerned”. The 40 
countries were then ranked for the percentage of citizens who were “concerned” and “not 
concerned”. The data were then organized into Figure 1 and Figure 2. The average level 
“concerned”, from Table 3, and the average level “not concerned”, from Table 4, were also 

















PRESENTATION OF DATA 
 Table 2 shows the raw data from the Pew Research Center Survey as it was originally 
sorted into four categories. Table 3 shows the data after the categories “very concerned” and 
“somewhat concerned” were grouped to form the “concerned” category. Table 3 also ranks the 
countries from the highest to the lowest percentage of adults concerned about global climate 
change. Table 4 shows the data after the “not too concerned” and “not at all concerned” were 
grouped to form the “not concerned” category. Table 4 also ranks the countries from the highest 
to lowest percentage of adults not concerned about global climate change. Figure 1 presents the 
data from Table 3 along with the average level “concerned”. Figure 2 presents the data from 














Table 2: Raw Data from Pew Research Center Survey 





Not at all 
concerned DK/Refused 
United States 42 32 9 16 0 
Canada 45 35 13 6 1 
France 48 39 7 6 0 
Germany 34 46 15 5 1 
Italy 45 42 11 2 0 
Poland 14 49 23 10 3 
Spain 59 28 8 5 0 
United Kingdom 38 37 16 9 1 
Russia 22 42 21 13 2 
Ukraine 20 44 23 10 3 
Turkey 35 39 14 6 7 
Jordan 36 39 19 4 2 
Lebanon 44 42 7 7 0 
Palestinian Territories 33 37 18 8 3 
Israel 14 41 30 14 1 
Australia 37 39 14 9 0 
China 19 51 21 5 4 
India 73 18 2 1 6 
Indonesia 42 37 15 2 4 
Japan 42 42 13 3 1 
Malaysia 37 46 12 3 3 
Pakistan 25 34 11 7 23 
Philippines 72 24 3 1 0 
South Korea 40 47 12 1 0 
Vietnam 58 28 9 3 2 
Argentina 57 29 8 6 0 
Brazil 75 17 5 3 0 
Chile 62 32 4 1 1 
Mexico 54 32 12 2 1 
Peru 75 20 3 1 0 
Venezuela 60 25 10 5 0 
Burkina Faso 79 13 5 2 1 
Ethiopia 59 22 6 6 7 
Ghana 71 17 7 2 2 
Kenya 58 30 6 4 1 
Nigeria 65 18 6 4 8 
Senegal 51 24 11 9 5 
South Africa 47 28 11 8 7 
Tanzania 49 31 14 6 1 





Table 3: Countries Ranked by Percentage “Concerned” 
Concerned 
Country % Rank 
Philippines 96 1 
Peru 95 2 
Chile 94 3 
Brazil 92 4 
Burkina Faso 92 4 
Uganda 92 4 
India 91 7 
Ghana 88 8 
Kenya 88 8 
France 87 10 
Italy 87 10 
South Korea 87 10 
Spain 87 10 
Argentina 86 14 
Lebanon 86 14 
Mexico 86 14 
Vietnam 86 14 
Venezuela 85 18 
Japan 84 19 
Malaysia 83 20 
Nigeria 83 20 
Ethiopia 81 22 
Canada 80 23 
Germany 80 23 
Tanzania 80 23 
Indonesia 79 26 
Australia 76 27 
Jordan 75 28 
Senegal 75 28 
South Africa 75 28 
United Kingdom 75 28 
Turkey 74 32 
United States 74 32 
China 70 34 
Palestinian Territories 70 34 
Russia 64 36 
Ukraine 64 36 
Poland 63 38 
Pakistan 59 39 





Table 4: Countries Ranked by Percentage “Not Concerned” 
Not Concerned 
Country % Rank 
Israel 44 1 
Russia 34 2 
Poland 33 3 
Ukraine 33 3 
China 26 5 
Palestinian Territories 26 5 
United Kingdom 25 7 
United States 25 7 
Australia 23 9 
Jordan 23 9 
Germany 20 11 
Senegal 20 11 
Tanzania 20 11 
Turkey 20 11 
Canada 19 15 
South Africa 19 15 
Pakistan 18 17 
Indonesia 17 18 
Japan 16 19 
Malaysia 15 20 
Venezuela 15 20 
Argentina 14 22 
Lebanon 14 22 
Mexico 14 22 
France 13 25 
Italy 13 25 
South Korea 13 25 
Spain 13 25 
Ethiopia 12 29 
Vietnam 12 29 
Kenya 10 31 
Nigeria 10 31 
Ghana 9 33 
Brazil 8 34 
Burkina Faso 7 35 
Uganda 7 35 
Chile 5 37 
Peru 4 38 
Philippines 4 38 




















































ANALYSIS OF DATA 
Of the 40 countries that are a part of this study, the average percentage of people 
“concerned” (Table 3) is 80.6% and there are 22 countries above and 18 countries below this 
average. The average percentage of people “not concerned” (Table 4) is 16.9% and there are 18 
countries above and 22 countries below this average. The data show that the percentage of adults 
in the United States that are concerned about global climate change (74%) is below the average 
level “concerned” (80.6%) and ranks 32nd out of the 40 countries used in this study. The data 
also show that the percentage of adults in the United States that are not concerned about global 
climate change (25%) is above the average level “not concerned” (16.9%) and ranks 7th out of 
the 40 countries. 
 Of the top 10 countries that were facing the highest levels of risks in the 2015 Climate 
Change Vulnerability Index by Maplecroft (2014), 3 of those (Nigeria, Ethiopia, and the 
Philippines) were of the 40 countries contained in this study and include: Nigeria (3), Ethiopia 
(7), and the Philippines (8). India was also classified in the ‘extreme risk’ category and ranked 
13th overall. Nigeria, Ethiopia, the Philippines, and India all rank above the average for adults 
concerned about global climate change. Furthermore, the Philippines ranked 1st and India ranked 









Even with the abundance of scientific evidence, climate change denial is still prominent 
in the United States, as well as globally. This shows that climate change denial among the public 
is not based on science, but something else. In order to seriously and sternly address climate 
change, more people, individuals and those in governmental positions, need to be concerned and 
need to speak out about the effects of climate change on our planet. In the famous words of Neil 
deGrasse Tyson, “The good thing about science is that it's true whether or not you believe in it.” 
The effects of climate change are inevitable and whether people agree with the clear majority of 
climate scientists or not, humans are the main contributor. 
There appears to be a relationship between a country’s vulnerability to global climate 
change (Maplecroft, 2014) and the percentage of adults who are concerned about global climate 
change. This is not surprising given that people in the most affected countries see the effects 
first-hand. The process of needing to see the effects of climate change first-hand in order to be 
concerned about climate change, rather than trusting climate scientists, is detrimental to the 
mitigation of climate change. People need to take actions to combat climate change before the 
effects of climate change surpass the ability of science to discover solutions for the consequences 
that could be irreversible.  
As said by Bill Nye,  
Science is the key to our future, and if you don't believe in science, then you're holding 
everybody back. And it's fine if you as an adult want to run around pretending or 
claiming that you don't believe in evolution, but if we educate a generation of people who 
don't believe in science, that's a recipe for disaster. … The main idea in all of biology is 




In order to mitigate the lack of concern among adults about climate change, climate change 
should be taught more in schools and not thought of, or taught as, being “debatable.” Denial of 
climate change appears to be more political than anything else. 
The following recommendations are proposed for further research: 
1. Explore other survey questions relating to climate change. This would better gauge 
public opinion of climate change. 
2. Investigate other variables that contribute to public opinion of climate change such as 
age, education level, political affiliation, religion, etc. 
3. Utilize formal statistical methods to analyze the correlation between a country’s 
vulnerability to climate change and the percentage of adults from that country 
concerned about climate change. 
4. A similar study should be performed to include more Organization of the Petroleum 
Exporting Countries (OPEC) as this study only includes two (Nigeria and Venezuela). 
This would make the global sample more random and less biased, thus better 
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